We use a two step computationally simple procedure to analyze the effects of Mexico's potential unilateral tariff liberalization. First, we use an already available CGE model provided by the Global Trade Analysis Project (GTAP) as the new price generator. Second, we apply the price changes to Mexican household data in order to assess the effects of the policy simulation on poverty and income distribution. Although Mexico already widely liberalized most of its imports by the mid 90's, one salient feature is its membership in the North American Free Trade Agreement (NAFTA) with Canada and United States. By choosing GTAP as the price generator, we are able to model the differential tariff structure quite appropriately (almost zero for NAFTA members and higher tariffs for non-members). Even starting with a low level of tariff protection, simulation results show that the impact of tariff reform on welfare will be positive in general for all expenditure deciles. We find that, when we assume non-homothetic individual preferences, trade liberalization benefits people in the poorer deciles more than those in the richer ones.
Introduction 1
The analysis of the distributional impact of trade reforms plays an important role in the assessment of who is paying the welfare costs of adjustment, what are the instruments that could be used to eventually alleviate these burdens, and at what aggregate economic costs. The analysis is difficult because trade reforms have macroeconomic linkages, while the effects on income and poverty are inherently microeconomic issues. Researchers have tackled the analysis in many different ways.
Some have used aggregate indicators such as the levels of wages and employment, or the value added in different sectors, i n order to assess the effects of different trade regimes on the distribution of income (Beyer et al., 1999; Harrison and Hansen, 1999; Pissarides, 1997) .
As these indicators fail to capture the mix of effects on specific households and these households' responses to prices, other researchers have tried more elaborate models that account for the interrelationship between labor markets (rural and urban) and prices of staple agricultural goods. For instance, Ravallion (1989) used a partial equilibrium model to examine the rural welfare distributional effects of changes in food prices under induced wage responses for rural Bangladesh. Levy and van Wijnbergen (1992) also followed this partial equilibrium approach when analyzing income effects on different economic groups after changing production and consumption subsidies on agricultural goods.
Computable general equilibrium (CGE) models offer a more comprehensive way of modeling the overall impact of policy changes on the economy. These models incorporate many important economic linkages and are well-suited to explain mediumto long-term trends and structural responses to changes in development policy. An effort to adapt CGE models to the analysis of different adjustment programs and to estimate the costs of other strategies was made in the late 80's by the Organization for Economic Cooperation and Development (OECD), through the work of Bourguignon, Branson and 1 Specific figures and calculations of poverty and inequality measures used in this paper are the authors' own and do not necessarily represent or coincide with the views of the World Bank on the matter.
de Melo (1991) .
2 Their "macro-micro" model links the short-run impacts of macroeconomic policies that affect the distribution of income through inflation, interest rate and other asset price changes with the medium-run impacts of structural adjustment policies (i.e. incentive reforms) that affect the distribution of income through relative commodity and factor price changes.
To measure distributive impacts, these extended CGE models map factor income (land, labor and capital) to different types of households (capitalists, big farmers, small farmers, landless workers, modern workers, and workers in the informal sector).
The models were applied to analyze different policy changes in several developing countries.
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Comprehensive as they are, these modified CGE models require an important amount of work and resources. However, sometimes the analysis must be carried out in a time frame or under budget restrictions that forbid the development of comprehensive models as those mentioned above, and researchers have to resort to computationally simple ways to evaluate the distributional impact of trade and price policy reforms.
Research done at the World Bank for Panama (World Bank, 2001a) and, and by Levinsohn et al. for Indonesia, are examples of such approach. 4 The procedure used in these cases is a straightforward combination of household surveys, which provided the structure of households' consumption at the moment of the simulation, and of simulated (World Bank studies) or actual (Levinsohn et al.) price changes. The change in the cost of living by segments of the population was then used to assess the impact on income distribution of the various simulations. These indexes, which are Laspeyres cost of living indexes by household, provide an upper bound measurement of the increase in expenditure that would be required for each group to purchase the same quantities of goods as in the base situation.
In the World Bank study of Panama, the re-distributive impact of complete trade and price liberalization for basic food items was simulated using household data from the Living Standard Measurement Study (LSMS). The study adopts a "zero elasticity of 2 See Chapter 12 in Dervis, de Melo and Robinson (1982) for a brief description of CGE models that incorporate income distribution. 3 Results from the application of the so called "maquette" can be found in the special issue of World Development, 1991, Vol 19, No. 11 . See also research done at IFPRI, for instance by Bautista and Thomas (1997) , Minot and Goleti (1998) , and Lee-Harris (1999) . 4 See also the paper by Agénor et al. (2000) .
substitution" assumption for producers and consumers of basic agricultural goods, and applies the change in price to quantities of the base period to get the net impact of the price change by household. The new prices are obtained by estimating the border prices of the staple goods in a tariff free scenario.
The World Bank paper on energy price reform in Iran (World Bank, 1998) combines an input-output table, which shows the input structure in the production of all final goods, and a consumer expenditure survey, which shows the amount of each final good purchased by consumers. The overall cost of living effect after a price change on the different household deciles is then calculated. The new prices are also computed as the border prices.
The Indonesian study done by Levinshon et al. (1998) adopts a different approach to get the new prices by using actual price changes, and then predicting how these price changes would have impacted on households' cost of living, by per-capita income decile.
The common denominator in these last three studies described is their "two-step" structure: they use first a process that generates the new prices (either simulated or actual changes), and second a household survey (HH) to assess the effects on poverty and income distribution.
This paper follows a similar approach. However, in order to get a computationally simple way of assessing the re-distributional impact of trade on poverty and inequality, we propose the use of a particular CGE model, the one coming from the Global Trade Analysis Project (GTAP), as the price generator. There are a number of reasons for our choice of methodology for the price generator. First, GTAP is specifically tailored to simulate trade policy changes, and is well suited to take into account the new wave of Preferential Trade Agreements (PTA), such as NAFTA and MERCOSUR. Second, the GTAP database has considerable sectoral and regional detail. It contains input-output information on 24 countries or regions (13 of the m developing countries) and 50 sectors and captures differences in intermediate input intensities, as well as import intensities, by use. It is publicly available and regularly updated. Third, if not already in the data set, some countries could be proxied to those in GTAP. Fourth, there are HH surveys available for many of the developing countries already included in GTAP. In addition, we assess the impact of trade reform not only on income, but also individual welfare assuming non-homothetic preferences.
Section 2 outlines the methodology to be used in the measurements of poverty and inequality. Section 3 provides a brief presentation of the GTAP model, the HH data available for Mexico, and the corresponding matching of categories between them.
Section 4 provides an assessment of poverty and tariffs structure in Mexico. Section 5 presents and discusses the results and outlines the sensitivity of the results to various assumptions. Finally, section 6 summarizes the main conclusions.
Methodology
The analysis is conducted as follows: first, we compute a series of poverty measures from the existing household data; second, we measure again the poverty levels adjusting them for the price effect of the simulation; third, we adopt the price indexes to analyze the impact that the policy simulation would have on the expenditure side. Finally, we apply both the expenditure and income sides of the simulation to obtain the change in welfare.
Poverty Indicators and Poverty Lines
A credible measure of poverty is a powerful instrument for focusing the attention of governments and civil society on the living conditions of the poor. Income and consumption levels are usually the most common indicators for measuring living
standards. An individual is considered poor i f his or her consumption falls below some minimum considered necessary to meet basic needs. The poverty line represents the minimum income or expenditure necessary to fulfill those basic needs. The poverty line is bundled with the concepts of utility, welfare and household characteristics. Briefly, the poverty line can be written as:
In words, the poverty line is the cost efficient consumer's expenditure function e necessary to attain the minimum level of utility z u compatible with a vector of prices p and household characteristic x.
The choice of a particular poverty line is always debatable. The literature adopts various methods for its calculation. 5 This study follows the basic needs method.
Consequently, the poverty line is the minimum level of expenditure or income that allows the consumption of a pre-determined basket of food goods, scaled up to include non-food needs 6 . To quantify the minimum intake in terms of products, most of the poverty assessments on Mexico refer to two studies: the first one was conducted by the Coordinacion General del Plan Nacional de Zonas Deprimidas y Groupos Marginados (COPLAMAR) using data from the 1977 household survey; the second one, which uses a similar methodology, was developed by the Comision Economica para America Latina y el Caribe (CEPAL) using data collected from the Food and Agriculture Organization (FAO) and the United Nations (UN) in 1981. 7 In this paper, we use the poverty line calculated by the CEPAL and we use its basket for updating the poverty line after the simulation. The poverty line is updated using the price change of the CEPAL basket from the second through fourth deciles. The CEPAL basket is different for urban and rural households. Therefore, we have different coefficients for changes in rural and urban areas. 8 The CEPAL study reports two levels of poverty: the poverty line and the indigence line. 9 The indigence line represents the minimum expenditure necessary to fulfill the basic food budget, and the indigents are defined as persons who reside in a household with such a low income that even if all of it were used to buy nothing but food, 5 For an extensive discussion on poverty line construction see: Ravallion (1998) . 6 The minimum daily calories intake is set at 2165 (FAO/OMS/ONU, 1985) 7 CEPAL calculates the per capita minimum requirement while COPLAMAR calculates the basket at the household level. The average household of 4.9 members is comprised of 2.7 adults, 1.66 children (ages 3-14) and 0.47 babies. 8 The coefficients used in this paper are coming from CEPAL and are slightly different to the ones used by INEGI/CEPAL. 9 The indigence line is also referred to as the extreme poverty line. In almost all developing countries, the poverty line worked out to be twice the indigence line for urban areas, while in rural areas it was calculated as being approximately 75% higher than the indigence line.
the household would still not be able to satisfy completely the nutritional needs of its members. We will make use of this distinction in the calculation of the poverty indexes.
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To assess poverty, we consider three measures based on the Foster-GreerThorbecke (henceforth FGT) class of additively decomposable poverty indexes. 11 First, the headcount ratio (a=0) is simply the share of the population living below the poverty line. Second, the poverty gap index (a=1) captures the distance separating the poor from the poverty line as a proportion or that line (the noon poor having zero distance). The main weakness of this index is that it does not indicate the severity of poverty. The third measure (a=2) is sensitive to the problem of measuring the severity of poverty.
Therefore, it is referred to as distribution-sensitive FGT. The sensitive FGT gives heavier weight to the poverty of the very poor than the poverty gap index. The drawback of this index is that it is less straightforward to interpret. It is essentially composed of two parts:
an amount due to the poverty gap and an amount due to the inequality among the poor.
To analyze inequality issues we compute two more indexes for the income part of the data: the Gini coefficient and the Theil index. 
Price Indexes
To calculate the impact of the policy simulation on the expenditure of the household, we report the results of the most commonly used indexes: the Laspeyres, the 10 The difference between the poverty lines of rural and urban households derives from the fact that they have different consumption baskets and face different unit prices. We set different poverty lines according to rural and urban classifications in the calculation of the FGT indexes, but we do not report separate results for urban and rural households. 11 These indexes are widely used in the literature for their additive properties and their linkages to the stochastic dominance theory (Foster, Greer and Thornbecke, 1984) . The additive properties makes the indexes particularly useful in analyzing population subgroups. The FGT class of poverty measures is formally:
where i y is the per capita consumption of the ith individual, n is the size of the population, z is the poverty line and a is a parameter. The additive property allows us to decompose the measures across population sub-groups. 12 The Gini coefficient can be written as:
, where Y is the distribution of per capita income, F(Y) is its cumulative distribution and µ is the mean of Y. Theil index can be written as: The equivalent variation measure, EV(r), summarizes the welfare changes resulting from a policy shock in dollar values. 13 The Laspeyres price index is formally defined as: , where sh is the budget share.
14 The Laspeyres and Paasche indexes represent the worst and the best possible scenarios, respectively.
Private demands
Per capita utility from private household expenditures is modeled via a nonhomothetic Constant Different of Elasticities (CDE) function, which is designed to capture differential price and income responsiveness across countries (Hanoch, 1975) . Its main virtue is the ease with which it may be calibrated to existing information on income and own price elasticities of demand.
The CDE implicit expenditure function is given by:
, where E(.) represents the minimum expenditure required to attain a prespecified level of private household utility, UP(r), given the vector of private household prices, PP(r) and traded goods i. Minimum expenditure is used to normalize individual prices, and these normalized prices are then raised to the power ß(i,r) and combined in an additive form.
Under this formulation, as the minimum expenditure can not be factored out of the lefthand side expression, the CDE is an implicitly additive function. Besides capturing nonhomotheticity, a useful feature of the CDE is that it simplifies into a CES when ß(i,r)= ß for all i and into a Cobb-Douglas when ß=0.
The government and savings
GTAP uses an index of current government expenditures to proxy the welfare derived from the government's provision of public goods and services to private households in the region. This index is aggregated with private utility in order to make inferences about regional welfare.
Regarding savings, its inclusion in this static model comes from work done by Howe (1975) , who showed that the intertemporal, extended linear expenditure system (ELES) could be derived from an equivalent, atemporal maximization problem, in which savings enters the utility function.
Changes in private income and in private utility
Changes in private utility are calculated in GTAP as: When preferences are homothetic, (2) collapses into the difference between a
Laspeyres price index for income and a Laspeyres index of expenditures:
. 16 We use the Cobb-Douglas form of preferences to check the robustness of our simulation results.
In turn, household's income is defined as the sum of the household's endowments (agricultural land, labor, and capital) times the price of these endowments actually faced by the households:
The change in household income yp(r) is then defined as:
Our Approach
The key purpose of this paper is to apply formula (2) to the household data in order to derive information on the impact of trade reform on individual welfare. Due to lack of better information, we can not consider variations in pp(i,r) coming from spatial location or from a poor-rich classification of households. Thus, we assume that pp(i,r) is the same for all households. Equation (2) takes into account the fact that poor individuals spend a larger proportion of their income on items with lower income elasticities than rich ones to determine the effect of a marginal increase in real income on individual welfare. In effect, formula (2) says that a dollar increase in real income is worth more to the poor individual than to the rich one.
Data
We use GTAP to simulate the effects of trade liberalization on Mexico's economy. The simulations results include price changes for products and endowments and changes in domestic demand for products. The model assumes full employment, and therefore endowment supply is fixed.
The GTAP system counts 50 expenditure groups. These groups can be further aggregated according to food, manufacturing, services and other primary products. On the income side GTAP distinguishes between five different sources of income: land, capital, natural resources, skilled and unskilled labor. A more detailed explanation of the GTAP model and a description of GTAP sectors can be found in the GTAP appendix.
This study utilizes the 1996 Mexican National Household Income and Expenditure Survey (ENIGH), which is collected by the Instituto Nacional de Estadistica, Geografia e Informatica (INEGI). The survey collects a wide range of data. The survey contains detailed expenditure data on a wide set of consumption goods at the household level and detailed information on income at the individual level. Moreover, the survey collects a large array of household characteristics and household members characteristics.
The survey is representative at the national level, and it was drawn using a stratified, multistage and clustered method. To obtain suitable estimators, we make use of the survey weights, and adopt the estimating procedures developed specifically for survey data. 17 In our study, the welfare is measured at the individual level, therefore we make use of equivalence scales to adjust the data accordingly. The data appendix further discusses the Mexican household survey.
The matching of GTAP and the household survey represents a challenge. In this type of exercises compromises are the norm more than the exception. In this case, the extremely detailed information that household surveys incorporate and the condensed categories of GTAP require a degree of arbitrariness. On the expenditure side, the GTAP system counts 50 commodity categories while the Mexican household data has about 600 different categories. On the income side, GTAP identifies 5 different income sources, and the household data has 47 categories. In the data appendix, we describe in detail how we aggregated the household data to fit GTAP aggregations. For the most difficult cases, we had to use a certain degree of arbitrariness. Nevertheless, the final results give us a reassuring picture. On the expenditure side, the GTAP domestic consumption shares and the household expenditure shares look very similar at the aggregate level.
18 Figure 1 shows the results of the aggregation. The matching of the service sectors with GTAP categories had problematic results with large differences across sub-sectors. To solve this impasse, we decided to aggregate GTAP service sectors into a single category.
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GTAP and the household survey use different income categorizations. Therefore, the matching is not as linear as in the expenditure case. The GTAP income composition is calculated according to the national accounts and distinguishes five income categories:
land, capital, natural resources, skilled and unskilled wages. The household survey differentiates income according to sources, and in many cases these can be attributed to more than one GTAP category. 20 Figure 2 shows the results of the income matching.
Differences are large, especially in the share of capital. In GTAP, capital represents more than 60% of total income, while in the case of household data, this share is less than 18 At a more disaggregate level, the data show some discrepancies. These, however, are restricted to the manufacturing sector in most cases. 19 In this particular case, the procedure is justifiable by the fact that the price variations within the service sectors are extremely small. Because it may not always be the case, in the aggregation tables at the end of the appendix, we disaggregate across services. For a complete description of the services sector aggregation of GTAP see Huff, McDougall and Walmsley (1999) . 20 For example, income from cooperatives should be correctly subdivided into income from wages, capital and land.
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. 21 The difficulty of income matching is probably only one of the causes of this discrepancy. Other likely sources of this difference is the income mis-reporting issues that afflict household surveys. 22 This problem necessitates a robustness check. To adjust for the underreporting issues, this paper follows the practice of equalizing total income to total expenditure by household. To adjust for the discrepancies between the survey and the GTAP data, we adopt a procedure with which we use the income composition coming from GTAP, while maintaining the distribution of each endowment across households from the household survey. Figure 2 shows the income shares adjusted with this procedure. The matching process ensures that the income categories in GTAP are closely aligned with the aggregate income categories of the household survey. The data aggregation appendix provides a detailed explanation of this procedure. The household survey data collected in 1996 shows that poverty is widespread across both the urban and the rural areas and includes slightly less than half of the total population. Moreover, one out of seven individuals is considered indigent. Inequality is 21 Even if we attribute all the residual categories-negative savings, transfers and imputed rent, to the capital share, this share will not reach 50%. Also, wages are very well defined in both GTAP and the household survey, but while in GTAP they account for about 30% of income, in the household survey they account for about 50%. 22 For a more detailed discussion see: Rendtel, Langeheine and Berntsen (1998) 23 For example, studies by the World Bank include Wodon (2000 ), World Bank (1996 ) and (1999 . Other studies have been conducted by the Inter-American Development Bank (see Lustig and Szekely (1998) 
Consumption
In shows the sharp decrease in the food consumption share as income increases and a parallel rise in the consumption of services. 25 The share of expenditures in manufacturing is almost constant across all deciles. At the more disaggregated level, it is possible to observe the different income elasticity across products. The food basket is quite different across deciles. According to the household survey, the poor obtain most of their calories from Cereals and Vegetables. Meanwhile, the richest rely on more expensive foods such as meat and dairy products. Table 3 displays the composition of the food basket across deciles.
Figure 3 illustrates graphically the expenditure levels across deciles. It is striking how most of the wealth is concentrated in the highest deciles. Across deciles, the level of expenditure on services and manufacturing grows much faster than the one for food. 26 In particular, the expenditure on services, which is almost non-existent in absolute values for the poorest households, grows quickly across the deciles to reach more than 2000 pesos per month for the wealthier deciles. Total expenditure in manufacturing products shows a similar pattern on a smaller scale.
Income
The composition of income reflected in the survey data is different from the Mexican National Accounts. As explained before, the reason can be attributed partly to the income mis-reporting issue and partly to the problematic matching of income categories due to the different classifications in GTAP and the survey. The household data show that the average Mexican household receives more than half of its income from wages; income from capital is around 20%; income from residual categories such as imputed rent, auto-consumption, transfers and negative savings represents more than 30%. Table 4 presents the income decomposition across deciles. The income composition is very similar across the entire population spectrum, with the only substantial differences being the wage composition and the composition across the residual categories. Analyzing the income composition of the poorest deciles we see that auto-consumption, mostly attributable to production of food for own use, is an important source of income representing more than 15% of income for the poorest 10% of the population. Auto-consumption rapidly declines along the income classes. Income from land represents more than 5% of total income of the poorest deciles. The poor also obtain a large part of their income through unskilled wages and transfers. Interestingly, imputed rent, the opportunity cost of the rent of the own house, is slightly more than 10% for all the classes. This percentage increases slowly across income classes, suggesting that imputed rent indicates well the level of income.
According to the classification of the household survey, wages are the primary source of income for all deciles. A significant part of the income of the poorest deciles comes from unskilled labor, while the richest obtain almost half of their income from skilled labor. The income of the richest deciles is about 4000 pesos per month, 26 Note that manufacturing products and services include items which are necessary to be able to fulfill the basic needs-items or services such as basic tools and transportation.
meanwhile the income of the poorest deciles is 210 pesos per month, definitely below the indigence line. 
Poverty
The poverty line was set according to the CEPAL study at 635.5 and 548.3 pesos per capita per month for the urban and for the rural population, respectively. The indigence line was set at 317.8 and 313.3 pesos per capita per month, respectively, for the urban and the rural residents. 28 Table 5 reports the FGT estimates along with their standard errors. In 1996, about 41% of the Mexican population lived below the poverty line, meanwhile about 13% lived below the indigence line.
Inequality
The household survey presents a situation where the poorest 20% of the population collect less than 5% of total income. Meanwhile, the richest 10% collect about 40% of total income. Table 6 reports the Theil indexes and the Gini coefficient. The Gini coefficient is 0.465, while the Theil index, which gives more weight to the upper and lower tails, is 0.431. 29 We will analyze the change, if any, of those indexes after the simulation.
Findings
We set all tariffs to zero. Thus the simulation is closer to a theoretical exercise than a policy study. Nevertheless, setting all tariffs to zero represents a good testing point for checking the outcomes of the model. 27 In US dollars this is $526 and $28, respectively. 28 In US dollars, those figures correspond to about 83 (urban) and 72 (rural) dollars a month for the poverty line and to about 41 and 40 dollars a month respectively for the indigence line. 29 It is likely that those numbers are smaller than the actual ones. The fact that we use total expenditure as a proxy for total income will likely reduce the inequality indexes. Compared with other studies, for example Wodon (2000), our numbers are effectively smaller. Wodon (2000), using total income, finds that for Mexico the Gini coefficient is 0.55 and the Theil is 0.52. World Bank poverty assessment 2001 gives an esimate of the Gini coefficient of 0.4826. Nonetheless, what matters for the purpose of this paper are the changes in these levels rather than the levels themselves.
Price and Quantities
Given the relatively small rates of protection in Mexico, especially within NAFTA, we do not expect large effects resulting from the complete abatement of tariffs. Table 7 reports the price and quantity changes produced by the simulation. As expected, most of the prices show a decline, the exception being meat and services. Quantities domestically consumed move accordingly, with larger surges in sectors where prices dropped more.
The effect of the simulation on the income part results in a decrease of approximately 3 percentage points in factor returns for land and natural resources.
Returns to capital and labor increase by about one to one and a half percentage points, in both cases.
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Income parameters are built into GTAP and are related to the income elasticity of each product group. As expected, they are higher for manufacturing and services than for food. Table 8 reports the price indexes for consumption and income by deciles. The overall price indexes show that, as a consequence of the liberalization, the average expenditure basket slightly decreased, while average income increased by about 1%. On the income side, endowment returns to skilled labor increased more than returns to unskilled labor, and land returns declined. Therefore, rich h ouseholds, which obtain a large share of income from skilled labor and capital, gain more than the poor ones, in percentage terms. On the expenditure side, the situation reverses. Because of different consumption baskets, the poorer households gain, in percentage terms, more than the richer ones. This effect is due to the overall decrease in the price of food products, which constitute a large proportion of the consumption basket of the poor. For the rich households the discount for food and manufacturing products is compensated by the rise in the price of services, making the price of their consumption basket almost unchanged. 30 The similar increase of the return of those endowments is probably the cause for which the income effect on household is not much different when we check for robustness of income composition.
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Income and Consumption
In the same table we also report the decomposition across sectors of the Laspayres index. 32 The results are strongly driven by the consumption shares. Poor households, which consume half of total income in food products, gain mostly due to the decline in food prices.. Meanwhile, the rich households obtain most of their gain from reduction in the prices of manufacturing. Nevertheless, this gain is compensated by the loss of purchasing power in services. On the income side, as expected, the decomposition shows that poor households gain mostly from unskilled labor, and simultaneously lose from the reduced returns to land. The richer househo lds gain mostly from the increased returns to skilled labor. 
Poverty
Utility
The change in utility is positive across all household centiles. Applying the GTAP output to the household survey produced an average utility increase of about 0.12%. This 31 Future work could aim at estimating this parameter for in Mexico. 32 This is possible due to the additive property of those indexes. The Laspeyres index can be decomposed into groups according to: , where w is the budget share for good i and x is total expenditure for group G. The effect of each group G in the change is: (1975) . 33 Poverty lines were reduced by 0.57% and 0.62% for urban and rural households.
is the same value calculated with GTAP. This is indicative that the GTAP data have been matched sufficiently well with the household survey data.
As it turns out from the data, sorting the observations by expenditure is very similar to sorting the observations by food expenditure shares. Because GTAP's income parameters for necessities are smaller tha n the income parameters for superior goods, the denominator in equation (2) increases monotonically with the level of expenditures. This implies that similar increases in real income (Table 8 ) translate into larger increases in welfare for the poor individuals than the rich ones. The households that gain the most, in percentage terms, are the ones at the bottom of the income scale. Meanwhile, the richer households gain less.
Summary
We use a two step computationally simple procedure to analyze the effects of trade liberalization using household survey data for Mexico. First, we use an already available CGE model provided by the Global Trade Analysis Project (GTAP) as the price generator. Second, we apply the changes in prices to the household survey data in order to assess the effects of the policy simulation on poverty and income distribution. By choosing GTAP as the price generator, we are able to model the differential tariff structure quite appropriately (almost zero for NAFTA members and higher tariffs for non-members). Even starting with a low level of tariff protection, simulation results show that the impact of tariff reform on welfare will be positive in general for all expenditure deciles with the poor individuals benefiting proportionately more than the rich ones.
While the proposed methodology offers a simple way to estimate the first-round effects of trade reform, it has a number of limitations. First, the analysis abstracts from changes in the individual's occupational choices in response to changes in prices. These prove to be particularly important in countries where a large number of people make a choice between self-employment in rural areas and employment for wages in urban areas.
Second, we assume that price changes are uniform across all income groups. Third, the results reflect price changes that are likely to occur over the medium-to long-run, and therefore could not be indicative of what would happen in the short-run. Fourth, GTAP does not account explicitly for the adjustment costs in labor markets. Therefore, the results might underestimate the increase in wages as a result of the trade reform. Fifth, the methodology employs a static CGE model and therefore ignores any dynamic considerations. Thus, our result might underestimate economic growth and the boost to prices in response to trade reform. Sixth, the version of GTAP used in this study does not have a detailed treatment of the public sector. Therefore, we do not consider alternative fiscal policies and instead let the model determine the effect of changes in taxes on income and spending. Finally, in this paper we employ the income elasticity information from GTAP and we assume that the income elasticities of the average consumer are the same across countries. Future work should aim to estimate these elasticities for Mexico and employ them in the analysis of welfare.
Source: Own calculations based on ENIGH survey (1996) Source: Own calculations based on ENIGH survey (1996) 34 These parameters reflect the structure of the income-consumption path embedded in GTAP's demand function: higher income elasticities for superior goods. .009769
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APPENDIX 1: The GTAP Model
The GTAP model (Hertel, 1997) is a standard multi-region applied general equilibrium model. It has perfectly competitive markets, constant returns to scale technology, and a supply-side that emphasizes the role of inter-sectoral factor mobility in the determination of sectoral output. Product differentiation between imports and domestic goods, and among imports by region of origin, allows for two-way trade in each product category, depending upon the ease of substitution between products from different regions.
Regional household behavior is governed by an aggregate Cobb-Douglas utility function specified over composite private consumption, composite government purchases, and savings. The motivation for i ncluding savings in the static utility function derives from
Howe's work which showed that the intertemporal, extended linear expenditure system (ELES) could be derived from an equivalent, atemporal maximization problem, in which savings enters the utility function. Private household demands are derived from a constant difference elasticity (CDE) implicit expenditure function (Hanoch, 1975) . The non-homothetic CDE preferences are easily transformed into CES or Cobb-Douglas preferences via an appropriate cho ice of parameters in the preference function.
Land, labor, and capital are fully employed, and all returns to these factors accrue to households in the region in which they are employed. Global investment is allocated across regions in order to equate expected rates of return. The sum of regional investment equals global investment, which in turn must equal the sum of regional savings.
We use the GTAP model in order to simulate the effects of trade liberalization on First, our goal is to propose a methodology that is easy to execute and apply in the context of any country. Typically, the welfare analysis of trade policies on domestic consumers is conducted using one-region models that have multiple households, sophisticated representation of preferences, and a detailed treatment of the domestic government sector. However, the construction of these single region economy models is often a complex task that requires modeling expertise and in many cases, country-specific data. By contrast, with the GTAP model, the implementation of trade policy shocks is a standard task that is performed with a push of a button.
Second, trade policies typically affect more than one region and the use of detailed single region models would not capture well changes in the pattern of specialization and trade flows due to a trade policy shock. In addition, if we were to study the domestic impact of trade liberalization in the rest of the world, we would need a multi-region applied general equilibrium model in order to capture endogenously the impact of the trade policy shock on the economy in question.
Third, the GTAP database has considerable sectoral and regional detail. It contains input output information on more than 45 sectors and captures differences in intermediate input intensities, as well as import intensities, by use. It is publicly available and regularly updated.
There are two features of this treatment that need to be kept in mind when interpreting the results. GTAP has only one aggregate private household. The government household preferences differ from those of the private household. The government household allocates its revenue based on a Cobb-Douglas utility function, and government spending is a constant share of income. Since the model does not keep track explicitly of government revenue, changes in tax revenue are treated as changes in regional income, and affect private household spending, government household spending, and savings.
Thus, a portion of the tax revenue is always transferred to the private household and this transfer leads to changes in both private spending and savings.
The second feature of the model that might affect our results is the treatment of skilled and unskilled labor. The model assumes full employment and forces wages to adjust instead. With a change in the standard macro closure, it is possible to reverse this treatment and adjust the supply of labor while keeping wages fixed in the short run. This allows us to study the response of labor supply to the trade policy shock over the short run.
List of commodities in Version 4 of GTAP Database.
No. Since household size is not the same across income levels, and because the welfare measures are concerned with the well-being of individuals, all data were converted to a per capita basis. This measure of individual welfare still doesn't have a firm theoretical and empirical basis for the construction of equivalence scales. This paper adopts the standard practice of dividing household income and expenditure by its residents, with children of age 14 or less counting as half of adults. Also, to reflect economies of scale within the household, we scaled this measure to the power of 0.9.
36
The measure of total household income is equal to the summation of financial, monetary and non-monetary income. Non-monetary income includes payment in kind, gifts and imputed value of rent. Each classification of income was converted on a quarterly basis and adjusted for inflation. The income expenditure survey provides no information on asset ownership. Thus, it is insufficient to make direct connections between income and expenditure patterns, and between asset ownership and productive activity. 37 Total household consumption is calculated as the sum of monetary and non-monetary expenditures. By definition and standard practice in household survey analysis, nonmonetary expenditure equals non-monetary income. 38 The total amount for each expenditure category is calculated on a quarterly basis in the same way as income.
In household surveys the data on income is usually underreported. 39 This, together with the lifecycle consumption hypotheses, drove us to adopt the standard procedure of using total expenditure as a proxy for income.
40
36 For a more detailed discussion see Deaton (1997) and Wiggins, Preibish and Proctor (1999) . The substance of the results did not change when total income was divided by the actual number of household members. 37 The survey does not give enough information to make it possible to match income data to the economic sectors.Therefore, it is impossible to calculate household specific income effects due to price changes in particular sectors. 38 That is, auto-consumption goods and services must be recorded properly in both income and expenditure. 39 For example, see Lustig and Mitchell (1995) . 40 See, for example, Levy (1991) and Sarris (1993).
Appendix 3: Data aggregation
The matching of the household survey classification to GTAP categories consists of two different exercises: consumption matching and income matching. On the expenditure side, the GTAP system has 50 commodity categories, while the household data includes about 600 different categories. The matching of the expenditure side of the two data sets was facilitated by the use of concordance tables provided by the GTAP website (www.gtap.org). 41 This conversion solves the aggregation problem for most of the food, manufacturing and other primary sectors. The matching of the service sectors was more difficult to obtain, due to the various possible interpretations of services acquired by the households and the GTAP classification. Therefore, we decided to aggregate all the services in one category. This may seem like a bigger problem than it is. Because in our simulations the change i n price is never very different across the various service categories of GTAP, this reduces errors due to aggregation.
The matching of the income part of the data with GTAP categories was more problematic. GTAP uses five different endowment categories, while in the household survey data there are more than 40. In addition, the two data sets adopt different systems in classifying income. Therefore, they are more difficult to match and require some degree of arbitrariness. GTAP income is divided into land, capital, skilled labor, unskilled labor and natural resources. 42 The attained level of education is the variable that allow us to distinguish between skilled and unskilled labor. An individual is considered skilled if he had completed secondary school or technical education. 43 The household survey divides income into different categories, some of which are not univocally or clearly attributable to any single GTAP category. Many of those household income categories must be attributed to two or more GTAP categories. To calculate the correct sharing 41 In particular, we made use of the HS to GTAP conversion tables available at the GTAP website. 42 We do not match any household survey income category to the GTAP income category -natural resources. Even if some household income categories could be matched at least in part with income from natural resources we decided not to do so because the GTAP aggregation of natural resources is mainly mining sectors and oil which do not have a direct correspondent in the household survey categories. 43 The household survey reports detailed information on the education attained by each individual. It takes usually 9 years to complete secondary school.
coefficients, we use the input output tables of GTAP. 44 In the household data, there are various categories that cannot be matched with those of GTAP. These consist mainly of transfers and negative savings, whose average income flow we assume do not vary with the simulation. 45 We report the aggregation tables and the sharing coefficients at the end of this appendix.
Income is usually underreported in the household surveys, and total expenditures usually exceed total income. This factor, together with consumption smoothing issues prompted us to use total expenditure as a proxy for total income. Nevertheless, we still maintained the income structure of the household data. It is likely that different income categories have different degrees of underreporting. Looking at the income composition of the survey data, it is very different from the share of GTAP income categories. Because of the mis-reporting issues mentioned above, as a robustness check we relied on the GTAP endowment structure, nevertheless still maintaining the distribution of the endowments across households. 46 To do so, we first applied the income shares from GTAP to the total economy income from the household data to obtain new income levels by endowments.
Then we redistributed the income generated by each endowment across the different households according to the share of participation of that particular household in that income source. Finally, to obtain total income for each household, we applied the new income composition to total expenditure.
47
44 For example, the category "income from own business" must be allocated between income from capital and income fro m wage. We use the average GTAP coefficient for the service sector to calculate the correct shares. 45 We relax this assumption for the robustness check, and let these income sources to vary with return to capital without finding appreciable changes in the results. 46 We maintain the endowment distribution across households by assigning to each household the share of endowment from the survey data. That is, we control for the fact that the distribution of each endowment is different across the income percentiles. , where sh is the participation share of household i in the total endowment e, er is the endowment e total return (in levels) according to GTAP shares and nsh is the new share of endowment e for the household i. Then we applied nsh to total household expenditure to obtain the household income from each endowment. 
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